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PRELIMINARY AMENDMENT 

Prior to an action on the merits, please amend the above-identified application as follows: 
IN THE CLAIM : 

Please amend claims 1-9 and add claims 10-12 as follows: 
Patent claims : 

1. (Amended) A process for removing fine dust from a fluidized-bed reactor, [in 
particular for the oxychlorination of ethylene], said process comprising the steps of : [wherein] 


removing the fine dust inside [the] a reactor [is removed] via filter cartridges[, in 
particular sintered metal filter cartridges,]; and 

passing [the] reaction gas mixture [is passed] to [the] a quench from a dome of the 
reactor [dome]. 

2. (Amended) The process as claimed in claim 1, further comprising the step of 
[wherein] removing a part-stream in the form of a bypass stream having a predetermined fine 
dust fraction below a predetermined particle size [is removed] from the reactor in addition to the 
main stream. 

3. (Amended) The process as claimed in claim 1 [or 2], wherein the main stream 
and the bypass stream are removed from separate dome spaces of the reactor. 

4. (Amended) The process as claimed in claim 1, further comprising the steps of : 
[or in any of the following claims, wherein the bypass stream is switched on and off according to 
an analysis of] 

analyzing a catalyst sample and/or a change in the heat transfer and/or a 
deterioration of the fluidization behavior[.]; and 

switching on or off the bypass stream according to said analysis . 

5. (Amended) A fluidized-bed reactor[, in particular for the oxychlorination of 
ethylene, with the use of] using catalyst granules subjected to abrasion, said reactor comprising: 

[wherein] 

at least one baseplate [(4)] having [sintered metal] filter cartridges [(5) is 
provided] in a [the] dome [(6)] of the reactor (1), wherein the filter cartridges are dippable 
[optionally dipping] into [the] an upper region of the fluidized bed [(2)]. 


6. (Amended) The fluidized-bed reactor as claimed in claim 5, wherein the dome 
space [(6)] is divided, above the plate carrying the filter cartridges [(5)] on its lower surface, into 
at least two chambers [(6, 6a)], each having an outlet [(H)] for a main stream to the quench and 
a bypass stream [(8)]. 

7. (Amended) The fluidized-bed reactor as claimed in claim 6, wherein the filter 
elements [(5a)] coordinated with the bypass [(8)} have pore size differing from that of the fine 
dust filter cartridges [(5),] for the controlled passage of fine dust fractions. 

8. (Amended) The fluidized-bed reactor as claimed in claim 5 [ or in any of the 
following claims], wherein the ratio of filter elements [(5a)] allowing through fine dust to filter 
cartridges [(5)] retaining the fine dust is [in the region of] approximately 1 :9. 

9. (Amended) The fluidized-bed reactor as claimed in claim 5 [or in any of the 
following claims] [wherein the baseplate (4) is provided with] further comprising a cleaning 
means using [by means of] compressed gas pulses on the baseplate . 

-- 10. (New) The process of claim 1, wherein said process is used primarily for the 
oxychlorination of ethylene. 

11. (New) The process of claim 10, wherein said cartridges are sintered metal filter 
cartridges. 

12. (New) The fluidized-bed reactor of claim 5, wherein said filter cartridges are 
sintered metal filter cartridges.- - 


REMARKS 

The purpose of the Preliminary Amendment was to remove some of the improper 
multiple dependencies from the claims and to conform them better to U.S. practice. 

The amendment does not constitute a relinquishment of any subject mater; applicant 
reserves the right to bring back any of the same dependencies existing prior to this amendment. 
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DR. MICHAEL BENJE 

PROCESS FOR REMOVING FINE DUST FROM A FLUIDIZED-BED 
REACTOR, IN PARTICULAR FOR THE OXYCHLORINATION 

OF ETHYLENE 


&i CAM ( H%om Q?«8f&y ^cncetm: 


PROCESS FOR REMOVING FINE DUST FROM A FLUIDI Z ED - BED REACTOR, 
IN PARTICULAR FOR THE OXYCHLORINATION OF ETHYLENE 

The invention relates to a process for removing 
fine dust from a f luidized-bed reactor, in particular for the 
oxychlorination of ethylene. 

There is a number of known processes in which 
chemical reactions are initiated by means of catalysts in a 
fluidized bed, for example in oxychlorination, in which 
ethylene -oxygen and HC1 are reacted in a f luidized-bed 
reactor over a copper- containing catalyst to give 1,2- 
dichloroethane and water. 

In such f luidized-bed processes, abrasion of the 
f luidized-bed particles inevitably occurs, resulting in fine 
dust in the fluidized bed. Since these fine dust particles 
are entrained by the reaction gas mixture, they can be 
separated off inside or outside the reactor, for example by 
cyclones connected in series or by fine dust filters, for 
example by hoses of a Gore-Tex membrane on PTFE needle felt. 

German Laid-open Specification 20 19 210 and also 
DE-40 30 086-C1 disclose f luidized-bed reactors and 
f luidized-bed processes, respectively, comprising filter 
cartridges, arranged inside the reactor, for the exit gas. 
Such filter cartridges invariably allow small amounts of fine 
dust to pass through (cf . expert opinion DE-21 66 912-A1, in 
particular the last paragraph of the description of this 
publication) . 

Owing to the physical circumstances of the 


fluidized beds used, cyclone inlets must be arranged at a 
certain minimum height above the fluidized bed since from 
this height onward the dust content in the gas taken off is 
approximately constant, and about 25% of the height of the 
reactor may be stated as an example without the invention 
being ■ restricted to these dimensions. 

It is known that efforts have been made to replace 
the cyclones and the downstream fine dust filters with a 
single fine dust filter arranged directly in the reactor, it 
being possible to clean the filter cartridges used by means 
of compressed gas pulses from the series side. The filters 
which are used may dip directly into the fluidized bed, which 
can inevitably lead to a reduction in the height of reactors. 

Furthermore, such a procedure should permit complete dust 
separation. 

A particular disadvantage of this procedure is, 
however, that fine dust fractions which inevitably differ 
considerably from the desired spherical shape of the 
f luidized-bed particles inevitably accumulate in the 
fluidized bed, so that the characteristics of the fluidized 
bed change. While a very small amount is useful for better 
fluidization of the fluidized bed, larger amounts can lead to 
a transition from an effervescent fluidized bed to a 
percussive fluidized bed or to coating of the cooling 
surfaces, which leads to a gradual deterioration and finally 
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to the collapse of heat transfer. 

It is here that the present invention is of use, 
its object being to permit specific control of the amount of 
fine dust particles in a reactor while reducing the height of 
the reactor and at the same time filtering off the fine dust 
from the main stream leading to the quench. 

This object according to the invention is achieved 
by a process of the type defined at the outset if the fine 
dust inside the reactor is removed via filter cartridges, in 
particular sintered metal filter cartridges, having a defined 
larger pore size than those of the fine dust filter, and the 
reaction gas mixture is passed to the quench from the reactor 
dome, it being possible in a further embodiment to ensure 
that a part -stream in the form of a bypass stream having a 
predetermined fine dust fraction below a predetermined 
particle size is removed from the reactor in addition to the 
main stream. 

By means of the procedure according to the inven- 
tion, it is possible to establish exactly the desired fine 
dust fraction in the f luidized-bed reactor. If, for example 
by sieve analysis of a catalyst sample, it is found that the 
fine dust fraction in the reactor increases above a 
predeterminable, permissible level, the bypass line and the 
coordinated filter cartridges can be opened and fine dust 
fractions below a specific minimum particle size thus 
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gradually leave the reactor. 

In a further embodiment, it is envisaged that the 
main stream and the bypass stream are removed from separate 
dome spaces of the reactor, it being possible, instead of 
separate dome spaces, also to provide groups of filter 
baseplates having filter cartridges, which are then con- 
trolled in different ways. 

The bypass stream can be switched on and off on the 
basis of different criteria, for example on the basis of a 
corresponding, already mentioned analysis of a catalyst 
sample, on the basis of the change in the heat transfer or 
the deterioration of the fluidization behavior of the 
fluidized bed, for example if an abnormal high density of the 
fluidized bed is found. 

To achieve the object set, the invention also 
provides a f luidized-bed reactor, in particular for the 
oxychlorination of ethylene, with the use of catalyst 
granules subjected to abrasion, e.g. y-alumina having a mean 
particle size of from about 40 to 60 |nm, which is dis- 
tinguished by the fact that at least one baseplate having 
filter cartridges, in particular sintered metal filter 
cartridges, is provided in the dome of the reactor, it being 
possible for the filter cartridges to dip into the upper 
region of the fluidized bed. 

At this point, it may be noted that the filter 
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cartridges may consist of another material, e.g. ceramic, and 
in this respect the invention is not restricted to said 
sintered metal filter cartridges. 

An embodiment provides a f luidized-bed reactor 
which is distinguished by the fact that the dome space is 
divided, above the plate carrying the filter cartridges on 
its lower surface, into at least two chambers, each having an 
outlet for a main stream to the quench and a bypass stream. 

The division of the plate carrying the filter 
cartridges into two regions which are separated from one 
another in the dome space has the advantage that the bypass 

*f* stream can be switched on and off separately without greatly 

ffl influencing the other filters. 

ffi Instead of such a division, the filter cartridges 

« may also be grouped together in bundles, combined and 

inserted from the outside into the dome space and flange- 

t. iL.3 

mounted there. Such a bundle can then be switched, for 
"% example, as a bypass. 

'safer 

The invention also envisages that the filter 
elements coordinated with the bypass have a pore size 
differing from that of the fine dust filter cartridges, for 
the controlled passage of fine dust fractions. 

The ratio of filter elements allowing through fine 
dust to filter elements retaining fine dust may be in the 
region of 1:9, but the invention is not restricted to these 


numbers and other ratios may also be provided here. 

The plate or plates carrying the filter cartridges 
can be provided with a cleaning means by means of compressed 
gas pulses. 

The invention is illustrated in more detail below 
with reference to the drawing by way of example. 
Fig. 1 and 2 of the drawing show greatly simplified 

sections of reactor dome spaces with variants 
of the coordination, according to the 
invention, of filter cartridges. 
A reactor, reproduced only in simplified form in 
the Figure and denoted generally by 1, has a fluidized bed 2 
which is indicated in Fig. 1 only by its upper limit and in 
which, for example, y-alumina particles having a mean 
particle size of from 40 to 60 jim are present, in order to 
react ethylene -oxygen and HCl to give 1, 2 -dichloroethane and 
water. 

In the example of Fig. 1, the f luidized-bed reactor 
1 has, in its dome denoted by 3, a dome plate 4 which carries 
a multiplicity of filter cartridges 5 which point toward the 
fluidized bed 2 and, depending on the design, can optionally 
also dip into the fluidized bed 2. 

In the example of Fig. 1, the dome space denoted by 
6 is separated by a partition 7 into a larger region and a 
smaller region 6a, a small number of filter cartridges 5a 


which, in contrast to the filter cartridges 5, have pore 
sizes which permit discharge of fine dust being coordinated 
with the region 6a. 

A corresponding gas stream comprising fine dust 
particles is fed via a bypass line 8, for example to an 
external fine dust filter 9, and the fine dust can then be 
discharged and disposed of, which is indicated by a container 
10, and the gas can then be fed via the bypass line 8 back to 
the main stream, denoted by 11. 

Fig. 2 shows a variant; here, groups of filter 
elements 12 are inserted from outside into the dome space 6, 
and a secondary group denoted by 12a is coordinated with the 
bypass line. The essentially identical parts in Fig. 2 bear 
the same reference symbols as in the embodiment according to 
Fig. 1, unless there are special features. 

Here, too, the filter cartridges 5a may once again 
have a pore size sufficiently large for fine dust to be 
removed from the dome space 6 via the bypass line 8; here, as 
in the embodiment of Fig. 1, separation is effected via an 
external fine dust filter 9. 

Of course, the embodiments of the invention which 
are described can also be modified in various respects 
without departing from the basic concepts; for example, a 
combination of the designs according to Fig. 1 and 2 can be 
implemented, etc. 


Patent claims: 


1. A process for removing fine dust from a fluidized- 
bed reactor, in particular for the oxychlorination of 
ethylene, wherein the fine dust inside the reactor is removed 
via filter cartridges, in particular sintered metal filter 
cartridges, and the reaction gas mixture is passed to the 
quench from the reactor dome. 

2. The process as claimed in claim 1, wherein a part- 
stream in the form of a bypass stream having a predetermined 
fine dust fraction below a predetermined particle size is 
removed from the reactor in addition to the main stream. 

3. The process as claimed in claim 1 or 2 , wherein the 
main stream and the bypass stream are removed from separate 
dome spaces of the reactor. 

4. The process as claimed in claim 1 or in any of the 
following claims, wherein the bypass stream is switched on 
and off according to an analysis of a catalyst sample and/or 
a change in the heat transfer and/or a deterioration of the 
fluidization behavior. 

5. A f luidized-bed reactor, in particular for the 
oxychlorination of ethylene, with the use of catalyst 
granules subjected to abrasion, wherein at least one 
baseplate (4) having sintered metal filter cartridges (5) is 
provided in the dome (6) of the reactor (1) , the filter 


cartridges optionally dipping into the upper region of the 
fluidized bed (2) . 

6. The f luidized-bed reactor as claimed in claim 5, 
wherein the dome space (6) is divided, above the plate 
carrying the filter cartridges (5) on its lower surface, into 
at least two chambers (6, 6a), each having an outlet (11) for 
a main stream to the quench and a bypass stream (8) . 

7. The f luidized-bed reactor as claimed in claim 6, 
wherein the filter elements (5a) coordinated with the bypass 
(8) have a pore size differing from that of the fine dust 
filter cartridges (5) , for the controlled passage of fine 
dust fractions. 

8. The f luidized-bed reactor as claimed in claim 5 or 
in any of the following claims, wherein the ratio of filter 
elements (5a) allowing through fine dust to filter cartridges 
(5) retaining the fine dust is in the region of 1:9. 

9. The f luidized-bed reactor as claimed in claim 5 or 
in any of the following claims, wherein the baseplate (4) is 
provided with a cleaning means by means of compressed gas 
pulses . 


Abstract : 


By means of a process for removing fine dust from a 
f luidized-bed reactor, in particular for the oxychlorination 
of ethylene, it is intended to permit specific control of the 
amount of fine dust particles in a reactor while reducing the 
height of the reactor and at the same time filtering off the 
fine dust from the main stream leading to the quench. 

This is achieved if the fine dust inside the 
reactor is removed via filter cartridges, in particular 
sintered metal filter cartridges, and the reaction gas 
mixture is passed to the quench from the reactor dome, a 
part -stream in the form of a bypass stream having a 
predetermined fine dust fraction below a predetermined 
particle size being removed from the reactor in addition to 
the main stream. 

Drawing to be published herewith: Fig. 1. 
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